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In an attempt to assess the validity of the phenomenon of "animal neurosis," the behavior of cats exposed to the type of conflict Masserman specified as being critical to the development of "experimental neurosis" was contrasted with that of cats simply confined in the conditioning apparatus for the same length of time. Comparison of the groups on the basis of the "symptoms" Masserman considered "neurotic" did not yield any evidence of neurotic behavior. It was concluded that cats do not become neurotic following exposure to conflict and that Masserman's findings are best explained as artifacts of the experimental procedures he employed.
Although interest in experimentally induced "animal neuroses" has declined significantly in the past two decades, these phenomena remain little understood and many workers are unsure of their validity and relationship to the clinical neuroses of humans (Sarason, 1972) . The intent of this study was to evaluate "experimental neurosis" in cats, as reported by Masserman (1943) .
Masserman's work represents but a small proportion of that available, but it is significant in several respects. First, although in need of reevaluation (Smart, 1965; Wolpe, 19S2 ), Masserman's results are frequently quoted by the dynamically oriented in mustering support for "conflict" interpretations of neurosis in humans. Second, his interpretation of the experimental neuroses remains unchanged (Masserman, 1967) , and his work continues to be accepted with few reservations (Manning, 1967) .
Masserman employed essentially the same technique in all of his work. Cats were food deprived and trained to make a simple operant on signal to obtain the contents of a food 1 This paper is based on a portion of a dissertation submitted in partial fulfillment of the requirements of the degree of Ph.D. in the Department of Psychology of Michigan State University. The research was supported in part by National Science Foundation Grant GB1841S to M. Ray Denny and by a grant to the author by the Grand Valley State Colleges Research Development Council.
2 Requests for reprints should be sent to Victor M. Dmitruk, Department of Psychology, Grand Valley State College, Allendale, Michigan 49401. box. Electric footshock, an air blast to the head, or a combination of these stimuli was then delivered while they were eating. Subjects given the same exposure to aversive stimulation while engaged in activities other than eating purportedly did not become "neurotic." Masserman (1943) concluded, therefore, that a "motivational conflict" was prerequisite to the development of experimental neurosis. Wolpe (1952) challenged this conclusion, pointing out that Masserman did not provide data in support of the statement that exposure to aversive stimulation not contingent upon eating did not result in "neurosis." Wolpe (1952) replicated Masserman's conflict condition and added a nonconflict group which was never fed in the conditioning situation. The nonconflict animals were simply exposed to a number of signalled, noncontingent shocks. Wolpe found the same incidence of neurosis in the two groups and concluded that Masserman's contentions were essentially incorrect-conflict was not necessary for the development of neurosis in cats. Unfortunately, Wolpe's (1952) procedures and conclusions were also open to question as his nonconflict subjects received a greater number of shocks than the conflict subjects (Smart, 1965) .
The most recent attempt to settle the conflict issue was made by Smart (1965) , who equated the number and temporal distribution of shocks delivered to three groups of cats. The cats were trained to operate a lever to obtain food and given four subsequent 97 shock sessions. Forty trials were run on each shock day, and shock was administered on 8 of these trials. The animals were allowed to eat without interference on the remaining 32 trials.
Cats in a conflict-consummatory group were shocked one second after they began eating. Subjects in a conflict-preconsummatory group were shocked as they approached food, but prior to eating, and a nonconflict group was not shocked within 30 seconds of eating on a given trial.
Smart hypothesized that the major determinants of neurotic behavior were conditioned aversive stimuli which develop in the training situation. If this was true, the three groups of subjects should have exhibited different neurotic behaviors, since different patterns of interoceptive stimuli would be expected to acquire aversive properties under the three experimental conditions. Smart (196S) took 16 measures, and the three groups were found to differ on only two of 48 intergroup comparisons made. Consequently, Smart concluded that the three groups of cats became equally neurotic and, like Wolpe, that conflict was not essential for the development of neuroses.
These conclusions are interesting in several respects. First, Smart did not seem to question the validity of the phenomenon that he was investigating, even though several earlier workers had (Finger, 194S; Mowrer, 1950 ). An equally valid and more parsimonious conclusion derived from Smart's data is that none of the cats became neurotic. Although he did find two differences consistent with his hypothesis, this might be expected on the basis of chance when making 48 comparisons.
Smart's work actually provides excellent support for the position he was attacking. Bitterman (1946) concluded that all instances of neurotic behavior reported in the literature developed in situations of a "conflictual" nature-situations in which "antagonistic adjustments are required of the animal simultaneously, or in rapid succession [p. 116] ." It is difficult to see how Smart's nonconflict condition differed from this description of conflict. The intermingling of shock and feeding trials required "antagonistic adjustments" by nonconflict subjects "in rapid succession." The restriction that shock not be administered within 30 seconds of eating certainly did not remove the element of conflict from the situation. The position could be defended that Smart actually ran three conflict groups of subjects, leading to the conclusion that conflict is the critical factor in the development of neurosis in cats.
Clearly, the question of the relationship of conflict to the neuroses has not been resolved. More significantly, doubt also remains with respect to the very existence of the phenomenon! Before it can be concluded that certain behaviors are neurotic, it is necessary to have some conception of the "normal" activities of animals confined in a conditioning apparatus. Masserman (1943) , Smart (1965) , and Wolpe (1952) recorded their baseline measures following lever training for food reward. It is likely that the responses emitted by cats subsequent to such training are not representative of their customary behavioral repertoire. That is, nonreinforced responses would tend to become inhibited (i.e., extinguished) in the course of lever training. These responses may have increased in frequency following the introduction of aversive stimulation (i.e., become disinhibited) and could have been mistaken for neurosis.
It was assumed in the present study that the procedures employed by Masserman (1943) and others following his lead did not result in neurosis. Further, any changes in behavior following exposure to such treatment were assumed to be explicable in terms of existing knowledge of the effects of exposure to aversive stimulation. That is, the conflict procedures employed by Masserman involved the punishment of consummatory responses. Since the effects of punishment are generally response specific (Church, 1969) , behaviors associated with feeding should have been suppressed, with other responses remaining relatively unaffected. It was thus hypothesized that the behavior of cats exposed to aversive stimulation contingent upon feeding would not differ in any essential way (aside from the suppression of feeding) from the behavior of cats simply confined in the conditioning apparatus and neither shocked nor fed.
METHOD Subjects
The subjects were 28 cats 11-28 weeks old, unselected for strain or sex. They were obtained in litters from households in the Grand Rapids, Michigan, Metropolitan Area and maintained in cages in pairs on a diet of Purina Cat Chow and ad-lib water. The animals were given a 30-minute exercise period each day, which consisted of roaming within the confines of the animal colony room.
Apparatus
Vocalizations were recorded with two Panasonic auto-stop cassette tape recorders running on house current. A 29-gallon aquarium fitted with a 4-inch glass plate top was used as an observation chamber in determining the cats' reactions to caged mice. The mice (Mus) were contained in a one-gallon glass aquarium, also fitted with a glass cover.
A large "cricket" toy was used to produce the "novel" stimulus employed in testing for neurotic hypersensitivity. The object used to test reactions to a manipulandum was a styrofoam ball two inches in diameter, attached to a nylon cord. When lowered into the apparatus, the ball was 2 inches above the floor of the shock chamber.
The shock chamber measured 20 inches on each side. The sides of the chamber were i-inch unfinished plywood, and the top, front, and back were constructed of 4-inch hardware cloth. The inner walls of the chamber were lined with i-inch clear Plexiglas. A detachable eight-ounce metal cup was placed in one corner of the chamber, with the top of the cup four inches above the floor. The buzzer producing the conditioned stimulus was in the corner opposite the food cup, two inches below the top of the chamber. Conditioned stimulus intensity was 96 decibels.
The unconditioned stimulus was scrambled electric shock with an intensity of either 2.5 or 4.0 milliamperes, delivered through a grid floor consisting of 4-inch steel tubes, placed 1 inch apart. The shock source was an Applegate Model 250 dc stimulator, and shock was scrambled with a relay sequencing device described previously by Hoffman and Fleshier (1962) . The conditioned stimulus and unconditioned stimulus duration was controlled by two Industrial timers, and all other time intervals were measured with stopwatches.
Procedure
Fourteen pairs of littermate subjects were randomly assigned either to a low food deprivation/ shock intensity (7 pairs) or a high food deprivation/ shock intensity (1 pairs) condition. High deprivation/shock subjects were given access to food in their home cages for six consecutive hours every two days, and low deprivation/shock animals were fed for the same length of time each day. This feeding schedule was maintained until the test sessions.
Following the feeding regimen, the cats in each littermate pair were randomly assigned to either a conflict or a confinement condition resulting in four groups of seven subjects. The experiment was then conducted in three phases: (a) a baseline measures period, (6) shock training, and (c) a test session.
Baseline measures. All subjects were observed on five separate occasions prior to the start of shock (i.e., neurosis) training to determine baserates of occurrence for the behaviors that were subsequently employed as indices of neurosis. Low deprivation/ shock subjects were observed on five consecutive days, and high deprivation/shock animals were run every -two days.
The measures taken included a modified version of a "behavior checklist" developed by Masserman (1943) .
3 All of the checklist items used in this study (except "reaction to manipulandum") were also used by Masserman (1943) , Smart (1965) , and Wolpe (1952) .
Attraction to caged mice was the first measure taken each day. Cats were placed in the large aquarium for a period of two minutes. The small aquarium containing the mice was in one corner, and the animals' reactions to the mice were recorded. Reaction to the experimenter was determined as the cats were being hand carried from the animal colony to the experimental room, a distance of approximately 60 feet. Attraction to the apparatus was determined as they were being placed into the shock chamber.
-Escape behavior was measured by giving each subject three successive opportunities to leave the shock chamber. The door to the shock chamber was left open for IS seconds on each occasion, beginning 30 seconds after the cat was placed in the chamber. Succeeding openings occurred at 45-second intervals.
Neurotic hypersensitivity was measured by introducing the novel stimulus at the start of the seventh minute of shock chamber confinement. This consisted of three "clicks" produced by the cricket toy, with successive clicks separated by intervals of approximately 2 seconds.
Evaluation of "neurotic" motor activity, autonomic changes, and regressive, substitutive behavior was based on the cats' behavior during the 10-minute shock chamber confinement period which followed the determination of escape behavior. The animals' reactions to the manipulandum were determined just prior to their removal from the shock chamber. The styrofoam ball was lowered into the chamber and left in position for 60 seconds.
Activity during shock chamber confinement was recorded using eight channels of the Esterline recorder. The behaviors recorded on the eight channels were: No. 1. inactivity, No. 2. general activity and exploration, No. 3. escape, No. 4. pacing, No. 5. rubbing, No. 6. trembling, No. 7. piloerection, and No. 8 . "novel" responses. The novel responses re-corded on Channel 8 were (a) grooming, (6) pawing and kneading, (c) playing, (d) quivering, and (e) approach to food (conflict groups, shock-training days only).
Finally, the number of vocalizations emitted during shock chamber confinement were recorded for each subject. All of these measures were taken on each of the baseline measures, shock, and test days.
Shock training. Shock training was begun either one (low deprivation/shock groups) or two (high deprivation/shock groups) days after the determination of baseline rates of responding. Shock chamber confinement periods remained at 10 minutes. The low deprivation/shock conflict subjects were exposed to a varying number of 2.5-milliampere shocks of twosecond duration, and the high deprivation/shock conflict subjects were given a varying number of 4.0-milliampere shocks of the same duration.
Conflict animals were removed from the shock chamber following the determination of escape behavior, and the metal food cup containing four ounces of Tabby-treat Mackeral Cat Dinner was attached to the wall of the chamber. The cats were then placed in the chamber and given a shock each time they ate to create a "motivational conflict." Confinement subjects were treated identically during the baseline measures and shock sessions. They were simply confined in the chamber for 10 minutes and were neither shocked nor fed. The shock chamber was scrubbed thoroughly with a deodorizing disinfectant solution prior to running each confinement subject to remove any traces of food.
Conflict animals were run until they failed to eat during one entire shock session (the "criterion shock day")-The confinement littermate of each conflict subject was run the same number of days as its conflict mate. The session following that on which criterion was reached was a test session to determine the extent of any feeding inhibitions developed during shock training.
Test session, A glass bowl containing 60 grams of Purina Cat Chow and water was placed in the shock chamber prior to the introduction of the cat. The original metal food cup was in place when conflict subjects were run but was absent when the confinement subjects were tested. Latency to feeding and the time required to ingest the food mash were recorded. In the event that a cat did not eat within the first 10-minute test period, testing was continued on the following day. All of the cats were placed on a total food deprivation schedule following the criterion shock day, and food was available to them only in the shock chamber.
RESULTS
The reliability of the behavior checklist data was determined by comparison of the independent ratings of the behavior of six cats made by two observers. The observers rated the six animals on each of the nine checklist items once, and were in agreement on SO of the 54 ratings made. The checklist data (Table 1) were analyzed using Fisher's exact probability test to determine if the animals' behavior changed reliably from the terminal baseline measure day to the criterion shock day. Looking for a change in the behavior of the animals seemed a reasonable approach to the analyses because the cats should not have been neurotic prior to exposure to conflict, and a change might have been indicative of neurosis. The data from the criterion shock day were used because none of the animals in any of the groups were shocked on that day. The data obtained from the low and the high deprivation/shock groups were pooled to obtain more substantial cell frequencies for the analyses.
The conflict and confinement groups were found to differ in escape behavior, neurotic motor disturbance, and regressive, substitutive behavior. None of the remaining comparisons yielded probability values smaller than .290. The activity measures obtained during shock chamber confinement were analyzed using a factorial analysis of variance with subjects nested within groups and crossed with respect to days (Dayton, 1970) . Only the data for the first 540 seconds of confinement were analyzed. The total time the animals spent engaged in the various activities of interest was recorded, as was the frequency with which the behaviors occurred. The measures analyzed were dictated primarily by the "symptoms" Masserman (1943) identified as neurotic ( Table 2) .
The data obtained from the low deprivation/shock and the high deprivation/shock groups were analyzed separately, and the conflict groups under the two deprivation/ shock conditions were then compared on the five measures. The data obtained during the five baseline measures days were analyzed to determine if any changes in behavior resulted from confinement or habituation to the apparatus. 4 The baseline performance of the cats was then compared with their behavior on the criterion shock day (Table 3) . Median activity scores were assumed to be most representative of baseline performance, and these were the scores compared with those obtained on the criterion shock day.
No statistically reliable differences were found between the conflict and confinement * Sumary tables of all data not included in this report will be sent upon request to the author. groups in either the low deprivation/shock or high deprivation/shock condition over the baseline measures days, and only one significant change in shock chamber activity was observed when comparing the baseline data obtained on the criterion shock day. This was a decrease in the escape behavior of the high deprivation/shock conflict subjects (F = 9.94, d] = 1/12, p < .01). The two conflict groups did not differ on any measure taken. Masserman (1943) also specified (a) excessive vocalization, (b) adoption of stereotyped modes of responding, and (c) selfimposed starvation as symptomatic of "neurosis." The vocalization scores of the low deprivation/shock and high deprivation/ shock subjects were combined and the conflict and confinement groups were compared on the final baseline measures day and the criterion shock day by means of a t test for independent groups. The groups did not differ on either day in terms of the number of vocalizations emitted. In addition, a t test for correlated data indicated that the frequency of vocalizations did not change from the final baseline measures day to the criterion shock day in either the conflict or the confinement group.
Analyses of the response frequency data (Table 4) indicated that the conflict and confinement groups did not differ in terms of the number of changes in behavior observed on the final baseline measures day but did differ on the shock criterion day (t = 2.816, dj -26, p<.01). The frequency of responses emitted did not change reliably in either the conflict or the confinement groups from the fifth baseline measures day to the shock criterion day.
Analysis of the latency to feeding scores (Table 5 ) yielded a significant groups effect (F = 4.490, dj = 1/23, p < .001), deprivation level/shock level effect (F = 4.460, d} = 1/23, p < .005), and Groups X Levels interaction (F -4.460, dj = 1/23, p < .005). Analysis of the feeding time scores (Table 5) did not reveal any significant differences between groups or levels or any interaction effect.
Finally, the low deprivation/shock and high deprivation/shock conflict groups were compared on each of the five measures (Table 2) and for the number of shocks the cats received. None of these comparisons yielded statistically reliable results. The means and standard deviations of the shock scores for the two groups were 10.00 and 3.11, and 7.43 and 4.65, respectively. Masserman (1943) identified a number of neurotic symptoms which characterized the behavior of his cats. These were subsequently noted, and apparently confirmed, by Smart (1965) and Wolpe (1952) , although the explanations offered for the development of the neuroses differed among these researchers.
DISCUSSION
All of these "symptoms" were also observed in the course of the present study. However, they were noted from the very first baseline measure day, prior to the introduction of the treatment Masserman (1943) claimed was necessary for the development of the neuroses. For example, one subject was active for 415 seconds on the first baseline measures day and totally inactive on the fifth baseline measures day. A second subject groomed for 510 seconds on the second baseline measures day. A third animal pawed and kneaded for 390 seconds on the second baseline measures day and rubbed for 412 seconds on the third baseline measures day. Masserman also nottl that some of his cats were characterized by excessive vocalization-one subject vocalized 375 times in a 10-minute period on the first baseline measures day. Thus, the behaviors Masserman considered neurotic are well represented in the "normal" activities of cats confined in a conditioning apparatus.
It was suggested that Masserman's (1943) results may have been artifacts of the procedures he employed, and this apparently was the case. Masserman trained his subjects to manipulate a lever on signal to obtain the contents of a food box prior to recording his baseline data. This preliminary training required from 1 to 8 days and, in the case of some subjects, more than 100 trials. One effect of this training might have been the inhibition of responses unrelated to obtaining food. On the other hand, behaviors compatible with obtaining food should have been strengthened. Thus, Masserman may have extinguished many of the responses customarily exhibited by cats by selectively reinforcing only those compatible with lever pressing. His description of the behavior of his subjects seems to support this inference:
Cats which developed normal feeding responses jumped into the experimental cage with apparent eagerness as soon as they were permitted to do so and strongly resisted being removed from it. Such animals apparently awaited the feeding signals with equal avidity and showed in their behavior a definite capacity to anticipate accurately signals given at regular intervals of one or two minutes [Masserman, 1943, p. 59, italics mine] .
Hungry cats, "anticipating" feeding signals, would be unlikely to engage in activities unrelated to feeding, such as playing, grooming, kneading, and rubbing (i.e., Masserman's neurotic behaviors).
Introduction of aversive stimulation to establish a "conflict" could then have disinhibited the response which underwent extinction earlier in training. The result would be a "change in spontaneous activity" when contrasted with the quiet anticipation of the feeding signal and the emergence of the behaviors inhibited previously.
The quote from Masserman's work also provides an explanation for the failure to obtain reliable differences between the conflict and confinement groups on most of the behavior checklist items. Masserman's cats were fed in his conditioning apparatus, and the situational cues probably acquired reinforcing properties. His subjects jumped into the apparatus "with apparent eagerness . . . and strongly resisted being removed from it [p. 59]." As the cats in this study were never fed in the apparatus prior to the recording of baseline measures, it was probably aversive to the animals on both the baseline and the shock days. Hence, few differences were found.
It should also be noted that the difference obtained on the checklist item escape behavior (Table 1) was primarily the result of changes in the behavior of the confinement subjects, not the conflict subjects. Also, a number of the conflict subjects were less "neurotic" on the criterion shock day on the checklist items neurotic motor activity and regressive/substitutive behavior than they were on the final baseline measures day. Thus, these changes in behavior cannot be taken as evidence of neurosis.
It was hypothesized that the changes in behavior observed in this study would be explicable in terms of existing knowledge of the effects of exposure to aversive stimulation. The results obtained supported this hypothesis, since punishment of the consummatory responses of the conflict subjects led to their suppression, but did not significantly affect the rest of the cats' activities. The conflict subjects did not differ from the confinement subjects on any of the activity measures taken in the shock chamber which, incidently, were much more specific and objective than the checklist items used by Masserman (1943) . In addition, only one significant change was observed in the behavior of the conflict subjects following the introduction of the treatment Masserman claimed makes cats neurotic. This was the significant decrease in the escape behavior of the high deprivation/ shock conflict subjects. It should be noted, however, that the high deprivation/shock conflict and the high deprivation/shock confinement groups did not differ in escape activity on the criterion shock day, suggesting that the observed decrease was more a function of habituation to the apparatus than "neurosis."
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The results of the analyses of the vocalization and the response frequency data also cast doubt upon Masserman's conclusions. What differences were found contradicted what would be expected if Masserman's treatment did, in fact, result in neurosis.
The only difference obtained which supported Masserman was the finding of greater feeding inhibition in the low deprivation/ shock conflict subjects. This, however, is not surprising and should not be taken as an indication of neurosis. Only three of seven of the low deprivation/shock conflict subjects failed to eat within 10 seconds on the first test day, and all of the high deprivation/ shock conflict subjects ate within 10 seconds. This contrasts sharply with Masserman's (1943) report of feeding inhibitions which lasted from 8 to 22 days. It seems likely that the conflict subjects exhibiting " This explanation, of course, applies equally well to the conflict subjects in the studies conducted by Smart (1965) and Wolpe (1952) . In addition, Wolpe's finding of neurosis in his nonconflict subjects can be explained by appealing to the work of 'Seligman and his associates (Seligman, 1968; Seligman, Maier, & Solomon, 1971 ). Seligman found that animals exposed to unsignaled aversive stimulation exhibited "chronic fear" and a general suppression of all activity. Animals given signaled shocks, on the other hand, were fearful and exhibited suppression only in the presence of the "warning" conditioned stimulus. When the conditioned stimulus was absent little suppression of activity was observed. Wolpe (1952) gave his cats signaled shocks during neurosis training but took his postshock measures in the absence of the conditioned stimulus, which possibly explains the similarities in the behavior of his conflict and nonconflict subjects.
feeding inhibitions simply learned a passive avoidance response as the result of being shocked while eating, and three days is not an inordinately long time for such a response to be retained (Brush, 1971) .
Two final points appear to be worthy of mention. The first is the possibility that cats do, in fact, become neurotic, and that neurosis is the result of exposure to confinement and/ or deprivation. These variables have confounded all of the studies employing Masserman's techniques, including the present effort. The cats in this study were placed on a feeding regimen for six days prior to the recording of baseline measures, and they may have become neurotic during this time. This seems unlikely, however, as the behavior of the subjects did not change over the baseline days. If something akin to neurosis was present on the first baseline measures day, the "symptoms" should have intensified over the 5-10 baseline measures days as a function of increased exposure to confinement and deprivation and the cats should have been more neurotic on the fifth and final baseline measures day. This obviously was not the case.
The second point is the possibility of age differences in susceptibility to Masserman's treatment. Although Masserman (1943) did not specify the age range of the animals in his studies, photographs of his animals suggest they may have been older than those used in the present study. This type of Age X Susceptibility interaction seems doubtful, however, because all of the neurotic behaviors identified by Masserman were well represented in the activities of the animals in this study.
Generally speaking, the results of this study provide no evidence for the existence of neurotic behavior in cats. Masserman's (1943) findings are best explained as artifacts of the procedures he employed, and those following his lead have committed the same errors and observed the same neurotic behaviors. There is currently no basis in the literature for the longevity of Masserman's conclusions and the continued reference made to his works (Manning, 1967; Sarason, 1972) .
